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Abstract of KR 20010062771 (A) 

PURPOSE: To develop a liquid crystal display 
device for reflection as well as transmission which is 
easily made thin and light-weight and is superior in 
display quality. CONSTITUTION: In this liquid crystal 
display device for reflection as well as transmission, 
a luminaire 91 switched to lighting and extinction is 
provided on one or more side faces of a 
transmission liquid crystal panel having at least 
liquid crystal cells, and an optical path conversion 
sheet 11 is provided which is adhered to the visible 
rear side of the liquid crystal display panel with an 
adhesive layer 12, of which the refractive index 
difference from the nearest liquid crystal cell 
substrate 31 is > 0.2, between them and of which 
the refractive index difference from the nearest liquid 
crystal cell substrate is > 0.15, and a reflection layer 
81 is provided on the rear side of the optical path 
conversion sheet,; and the optical path conversion 
sheet has an optical path conversion slope A1 , 
which is inclined at 30 to 48deg. to the sheet surface 
and faces a luminaire and reflects incident light from 
the luminaire to the visible side of the liquid crystal 
display panel, and a flat face A3 which is inclined at 
> 10deg. to the sheet surface and of which the 
projection area to the sheet surface is >= 10 times 
as large as that of the optical path conversion slope. 
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WOJ jig, 

<tig^ 2.M9[^ o\u[r[9\a\ Aiajnani 1- 1- 2 
¥flls.£4lo|x| 

Sie£Ab^O|HhE^|A|A|H* :*n|1- iDfl1 ^2jL y£@!a7WA|?|7hOWl40| 
0>E|2A|.EA|*|3L 

SIIS£A^* 0|HhEl7|A|A|SjL&0|1- =£Dfl1 ^2JiyM@!^7h^Ai?|7|-0|AM0| 
0HH|#|dlS 

«M*£A|*t*0|H^|A|A|H£AI]|1- y2iyS^7^A|?|7^|AmO|' 



(54) ^Are- S§ c|^gEH[o| 



fief 



1— soi~, -loai 



sfe t:|^#aio| any; #7| c|A«ej|o| shU o|# s| ^ofl uUM 

a 0|#o| <2j£*J 7[e(substrate)^o| SS# *h0|7h 0.15 Oj^OlJl, 7|-g- SSff ^S-S) 7| 

&bi-o| *Foi7h 0.20 om°i g«t as #sn °h*h ci^saioi myoi mie^on g^s ae- aiou= : §y ® 

& A|0|e^ AfBJ( slope) Si B&fflg £S#Ch &7[ A^g ZfZj A|0|e oj gigoq q 

§N 30 Uix| 48° £] 3A|-ztos £B»*|(H| Oj*r#h:n. ah 7 | 3Egg-*|S.^E| «|S c|^#H|o| nHti°i A|£j(ftfg)^ 
°S ejAFSS AM|7|7| ?|SH TjgSCK #7| B&SS *W A[0|e fflajol cpH 10° Ol^fiJ gA|-Zfos gA^lJl, 
#7| A|0|e g£o| gfhgoj ^cN^S 8^ A|-£o| JfLwgxHoj 10H |j 0|&0| =|CK 
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saw 

s. ie eMra- a# ciiAsaioi s*isi <hm ignite meow. 

£ 2fe mm- as ^saioi &xisi c[e m e-etoicK 

s 3e g§ °h§ ci^saioi &*|o| o« Lj-Enjjfe essoin. 

£ 4b &S a|o|eo1[ syowal g& 4*B« U^Ufc '*EJ£EO|d. 

£ 5fe BfAKS- °J|S Cl^SSijOl &x|S| ^S| Oil- M-EhLHb AhA|£0|CK 

S. 6£ tura- m c:|^#a|0| £*|s| m UEKHfe MA|£0|cK 

£ 7g m\%- ¥4S c|^S5l|o| g-*js| 4*7>s| o« M^ufe a|-a|£o|ck 

JE 8S «S HS- Alois SI cAim UEFUib afH£0|ch 
£ 9b £S & A|0|£2| c[g om UEI-Hfe ^S£0|CK 

irse §y g&oi soitMi ^ ojjt ci^saioio] g g 0 | ^g- gg- °h§ di^sbiioi 

& SSS £*<Ofl SUS. ^£ fll 99- 369712 iofl 7|2&CK 



Xlgfl-Xl, Sf¥ £S( bottom- lighting) fiEH SEfe s?¥ ig(side- lighting) «eKS| light pipe)S 0|§g- ^ 

S ZES(back- lighting) A|^UO| "JfJfS ttAh&g S§H c|^#a|o| nHys| H|jH^( A|o|gj eta|5f)<H| 

m*\s\<H 9ii= «ra ci^iaioi §r*i7K sishhi s^ ^ HJ = 0 |si<hi unbuilt- in) sas*ioi sis- *m as^i 

2JH 4= HH*ISd-. Si-Afehol £x|tf x| Btfcc*B, s|#o| sift- ahAl- h<=cH|aHs| a|oi 0 | o^$| ^ 

7| t|^SEl|0| S-Sfe ^l^jog. uh A ^ qhxh c|^»ei|o| &x|SAi 7feff7|7^ o^cK 



ziEm-h Ai^sifi oise seiisi mm- ¥4« as c\^m\o\ s-*ife §i-7i£i- as s^as s^r} 

. ^, #01 SSF aiim, #m uH^y sej 3.7\ a g^s ^ais =540^ qh S L|^ se || 0 | s*|s| a?| 
oi §irs ch^ a-^Ai?ife 501 a^axiEh. ^ss ^saioi s-*isi H7i a g^s &iAi?fe <he*s 
sjoick as, 5^ 3es sehsi ^ a- Ai^aoflAife ssssw nm s ^& m mmm mm ae.^ 

4mm 0|#2| =^|7^ orfisjcf ^« £g SEflSl SESffoUH, S">^» ^SH 1mm 0|#fi| ffl ^^|7(- a?@Cf. SE& 
, 9" «T^&, BAHS-, SSIS A|0|S S0| i@ t^S] £^=hcH| UHxMo-I °Jg}^o £ 3m 0 \#o\ ^ 

7^ a^gch 5Et>, SH4 oltfsl y-¥^« m^o\ ¥7h£|fe c|>i#ei|o| g-xlsi ¥H gsre fi^! 
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-ss oi-gth HhAf SEHsj oh S ci^saioi s*|j£d s*iaoi ad. 



e a-soflA^ a gifoi gown s^a 4= an c|A#aioi #soi wai-s- as ^s 

o| ^Ig^JixF fid-. 



e IfSol rfl-Eh ^iS-i* £#*rfe ¥48 «1S £l^#aio| nHy ; S7| ^3 c|^SE)|o| BHyoj §m ol^oj £04 HHx! 
£U SlS/iSS 4 &fe t r d o|^oj 7fS °-*!S-i 7|&j!r°l * r o|7h 0.20 o|^°! gs|- g# 

s«n sis ci^saioi nH-ds] hhs«ka|oi^ ajqsjoi a^s, 7 r s eg& 7|&dfsi sas *k>w 0.15 01 

S3 BS A|0|M; Si S3 SB" A|0|e o| UUB=?CHj U|)*l£! EKM- i&S r £|; S7| S3 BS A|0|Sfe S3 B 
S A^B gy #7| S3 Hft A r S& ZfZT S3 A|0|Mo| pjsf 30 U|X| 48° Sj 3A r Z|o3 

sss*ioi cHtrtu S7i ^ss*i3¥^ ais ^i^saioi m^oj xm^ °Mfs« a-Ai-A|?i7i ^sh x|g£i 
ji, ^fet-^i sb-bs Alois mm\ am 10° oi^aj &*w°g. S7i aioim ss°i bbhsi ^asoi 

A|0|M SB2I g-j= Bff AI-SSI ¥£B3°I 10HH 0|#0| SL|fe, fch/Jg- ^3|-g C|A#5||0| &*|7|- 7$&m 



^2f£|SAH, S7| ¥4Sfi| S37F nHtia) y[jDj^ofl ug*|g S3 SB" A|OjS# §§H «IS C|^#E||0| sfl-d 
o| Aim Slf°3 JsL2|-*!°£ B&Sd. m-SW, S7| M#* ¥4 HccH|Ai°| <a<S c|^SEi|o|ol| o|St 4= ad 

. ch^oi, 2jse S3 ee- aioim £i sea, ssh sjwbs. wbj-afs ^ ad. [efekh, sis* #m 

S^o\\M3i a|S c|ASE||0|cH| oisff ^ Wd. Soli HH*IS ¥^|7|- ^4=& S3 Hfi A|o|M SJ ^A|- gg 

^saioi gaoi a* d^saioi s*i7^ sss 4 ad. 



S7| SBFfe ^3 A|-B A|-S S3 A|0|E o| 0 |g(H| 2|ff 5Jo|d. ^, S°l S37|- SlTti°^ S&S 4= 

aE^ B ?JA|-S o|o| ^b|-so| S3 as a|o|ms| A|-ecH| o|§H bj-aI-ScI-. del-Ai ¥4 H=ol|AH a|oi 
« o|S 4= ad. cH^ol, £!So| SS^I »Mf! 4 a'£^ S3 A|o|eo| see* SSH a]So| ¥4Sd. Q&M 
, a^oflAHo| ^ft- £ff Oft ^ acK 7HSJ sat roughened surface)^! a|*h ^bj- uj-Ah SH°3b & h 

7| Sti^7i oHuci-. is, as m*\ n\ 93- 158033 zes sol ais ci^saioi mysj *(■ b&ii sj 

AFElO-l AIPJ^ ^ 7|S°3 SlBhA^jl, 0|sj uhAf S0| 7H^J SB ^E||o| Eh4£<H| o|«H t^&£|0^ §0| C|>ifi 

aioicHi oisEfe &afs ci^saioi s*is 7HAism ad. 



□t&ia, S7| g% c|A«Ei|o|o^ o|g£|fe SS tfgrofl ojgh aehAf CHS go-|sa3 sHtiS^E^ a«Wd7fe 

Sold, yei-^2.3, -gtit 20th Liquid- Crystal Discussion Lecture Vol. 3 G510, £3L¥ Oj^f; ^xld(Uchida) 
S] OIW i_m SS S&AK regular reflection) S«« HH3 Si* ddtHd. Cfl-ErAH, S7| C|^SEflO| 

SS 3*3(4*!) SSMI cHsy 5L»I 3a|-S So|s.3 c|^#e||oloif jj^jog o|g£|7|7|- o^d. rflEMH, c|i#aio| 
fe SB S^cH[AH ofeTil =!d. ^^oi|£ tJS SB SeHsJ B.U|-i*(HI sj& SSrtrB, tUh a£0{|AH£] 

SB SITSI SSI S0| S££|H3. BhAr E£S C|i#5||0|§|-7|7r «E|& 4 ad(&t![S!D 96 DIGEST pp. 149- 
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152]). m\M, o\zm 7Hs jeb ^EHfii #e a-aou-ife ^4 a hc afoisi 4?aia|7|7| a 



se. s ^schi c^e a>h ews as a|o|e& sew ss°s ma# n^ufe as- ^s oigsm, 01 eui- 

a°l saficK m-eW, q^#a|o|sf7|o| #e|ff 44 tf»ao| gomn x-iigs 4 s to, Its 

*f4 H£7F gflS 4= ?JCK iff £Ar H^CHIAH, Af0 o|a|ofl as A|0| e 0| gg- 0|g^O^ S|^o| Jig 

^01 oj AK gj ^4* Mg . s >, oi n |. nj EWi y AF gj ¥3t o| o^cchi ^ait^ asl %m &o\m £§rA| 

a ^ ait*. 



£ a-gsj a S a 0 |Se £04 7|#ff umm STEHofl Olff * r 7| #A-t|ff *ig°S¥E-l o|*H^| 5) 

oicK 



s vm\ cue- BMi-g- ^4n as q^saioi g^, aesfe ¥4S ^ H s ci^saioi my; #71 

Cl^ftBflOl nH^o] «fU O|-y-o| go|| HHxIEIH Sg/^gtt 4 s fcfe Sj-Lfr 0|tf S| 2EB#*|; 7|-& ffSff 0 A^M 7| 
M-s] * r o|7 r 0.20 o\t[°j S*f gs SsH c|A«ei|o| HHyoj y^= ( A|ojs b^s )0 fl ag-g, 7I-S" 5 

Sff 7|£4°l ^SS ^0|7h 0.15 0|*hBl SsL gg- A|0|]=; gj as gg- A|0|M£J UH0gOfl H(|x|S tU r g 

# #71 as a& a|o|e^ as as- Afa si sml, as as- 4ae a^. as- aiois °i 

««cHi DjsH 30 LHx| 48° 2| 3a>z|-os sgg-sW cH§sm 4J-7I Sgs-*IS^E| ^lASEMoi nH^o| A|ej^ ^ 

8£S SjAf^S ffA|-A|7|7| fl«H AflgiElS, ^7| AjO|E ^^cH| d«| 10° OjS(-o| SAfA^ A| 

o|e ^^o| gggai ^sasioi Alois as a& Ai-esi ¥sa^si iohh oiaoi m e. 1 lhai 3s 

c|^#E|o| S*|s| o4|S M-EFtficK JE. 1 U|x| 3oj|Ai lS c|a#b]|o| nHyo|ji, 11S as a|o|mo|s, m 
& as Bifi A^O|H, A2 Si A3S ^El-aolS, 81 & BKM- SO|Dj, 91 9! 93S S8S*|0|c|-. 



5!jS c|ASa|o| nHy(L)SAH sjo-|£ ^tTff f-4S c|^saio| any* Afgt ^ oi^ £ 1 ugx| 

30 j| E Aj£ uj-4 a-or, ci^saioi qo-is ^is^* ^s^e a 7i&(4i si 42>chi °ish sas m 
sa(7i>s #§n "2iia(70)« a-fecK ^ew, a^ ^& aioim(h)°i HH<ao| 3^1 ^jaf^ as ^soii sjff ssj 
« ssh #7! uHti^i ^ys^ei ^saioi a°^AH Lf7Mis^. *is ^i^saioi Hdy(L) °i s^chi chs- s UJ 
ff Aiiffs ad-. 



Sff, #7| sh^MsJ ^xl^oj <Hfe sqgsi d(|<g ^eHs 7|^o^ ^ tn ^SM, STN ^S-i, ^^°S HHHS -i 
, HAN ^, OCB -M4 il-e H|fi&j*W ^, TilA^. 2.AS(guest- host) ajSM, 

£&ffch Eff, «(Sfil t 1 * ^^o^AH feS(active) oHss!^ ^ai gr^ passive) nHs^A 
^»ff =?S a*!« Afgt ^ ajct. £ 1 UM 30| £A|^| dF4 %o\, °J>*}£ ait^os M 7|fi(41 SI 42) #o| LH 

¥a^i aiss s^(5i 9J 52) s =?%m. 



ZfZj-fiJ ^ 7I&OSAH ft2| 7|» £Efe 7|&4 7 JB ^iTff ¥8 7|&S AFStf ^ ?JCK C|^SEH|0|o| gS 

SI ffSolAH 5»«( isotropic) 8SS x|^S 7 |g- S Al-g^J-fe 3o| H^Sl-q-. fl£ gJ D|^#a|o| SS SS 
7HdA|dt:fe Bhaofl/H *H|&ofl 0|s^ ¥^ff U^Ulfe- hflOTBlti ^E|&4 7|&S AFStF 

b 5Jo| Hha-5|«H^. g§fs g-^AlflcFfe &#otM 7|&S AFgefe 50I bUfsjsl-cK -i 7|&sj ¥7 ^[ fe 
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nmm\ pi°bah "ansa] us. e<h\ mi ass 4= aw. m 71&21 ¥#fe a wiji a girsi 

AFO|0H] £S r fi- 0|^7i| tfcfc 5rScH|AH 10p L||X| 5mm, mt\ 5Q\m f-H^I 2mm, Cj^ lOOpm l_H^| 

1M°| S?|CH|AH <MeHgcf. 



°-^s^oi n, ms.o\\ ufEf smaj wg-^ 7fe ^ § 5fe s oi-a-sj *me 7fe^ soi auss 4 aw. oiehs 

7feS Sa| oflfe. «!Soj mj^a ojg. <ao r ^E|£!( rubbed) US §°S *I|ZES HHUS SS, &5 r cj^-iei|ol# 
^ g| ifl-fi-CK UMsj fflft{61 gi 62) g ^Bj-xHo^. £ -| Ujx| 3CH| £A|£j b r £r £R(51 * 

52) CHI S«@Cr. £A|E|X| &8 *4 HEfe ^ 7|ff(41 ^42)S| £hsji|. ¥S £R(51 S 52) °| tfSSrb 

£h§? AhO|0fl Al|§=W. 



5!jS C|>SiSBl|0| 2H"de, £ 1 !-Hx| 30j| £A|£ H r 2f ^ 0 | l}o| g 5Eb S 0|tf £| sjg-g »h*h g_ of# 

g<H a]34Iol| S7 r S SJ 22), * r o|&(31 §y 32), # sftf 8(13) gg iTS-If 4= aW. B^&e & 

§ofl sis SSal 7D^o| s^o^ xflg^cK g- sr# Sb q^«fil|o| SsJ srtNHi slff c|^#El|o| Sfl^I 

, gs eja- Alois oj Arffls sa- ids a-sfii m ms.s.\ &m\, ci^#eiioi nHtfoiwsj #si 

SftfCHI 3|£r # S g£ A|0|moHi °|ArS 2ffi| oj=g §7 r A|7|fe go] s*Ho£. ^g^cK 



gjo]o| xH|*h KO| 5d^^o^Ai SHM* gS0 | A r ga 4= aW. jiESj S°l flArfi £jft ^4 

& cH3E#S| ci^S5i|o» ^^trcrfe firSoflAH, *J4^ 7H0| «^ S«, o|# ftcH gelufy US, S^ISrS 

*Eiuiu m as at °\m&- m ommom ssvn as^i #^ ^fe 2^-s sag 

?>fe drawn) TQEE fig- S«« A r gS r fc 5!0| Ur&^t 4 S^K #4 ^EHo| 

B» ft ^¥ £fe zfzffil 7&£E MS §S £4 «EHS| Bif S§3r a-S S3- 3£7fr *S 



¥S a± ssi s^s flan ^s^, ywm %sL, 4e ^wi §oi sa« AFg§fe 501 unrsi 

o|m 4x1, #E|o r n|£ 4?;|, #slo|o|c 4x|, #e|«biis 4x|, o|-a.a 4x|, seM|e||h 4^1, ss|u|y g£E r o|c 
4x|, #E|^E|gi 4x|, jtSMy 4x| m «¥S^? r ^ 4x| ; ^3Sr^ Sfe ^£|{H SSr^ 4^1, ofl# go-| ofHg 4 

xi, ^aie 4x1, ofai 4x1, o^ai 4x1, -^eis 4^1 §s ±s&ck ¥S m^ atr » mo§ o\m as 
o^ah afrti7HLi iw a-^iofl ^sh §&*ii ^x^|MA^ ^ oj CK 



A r g£|fe 5*1 Aim ESmS, A|O]0| fil^Sj iffl ^A r 0| o|*H jjlS-JEjfe- 5j* ^X|Sf7| ^ U|^S *(E| S 

fe WAr^Xl *HE|*h0fl # 4 Sto. D|A|| ?^^AHo| i^o| ^^oi| o| § H H |-M^ x^B|fi 4SS 4 ?JcK Ul^S 

^El^Ai D|Afl =e|S( prismatic) ?^S.Ai affl* S^s r 7| flff C*9& tfi|0| Afgl 4 ?M. tf^Sj <H| 

fc iBi 7-1^711 *rte tfa, «>fl» S«H -t!!^»5r^l!( sandblasting) Sta. ^M^J S; ¥S ^X r (cH|: 4JE|? r BJ 
*r) SIT aff&d. ^ » x| ^Elb §71 S«T «^A|?|fe «f a<HI aisH 4SS 4 

n r s7^|fe, U|^S *{B| SEfe y-Al- ^X| *|B|b QWI =B|S ?Sfi| ^SE* ?T7HL|- ife fflSS ?>b SSS 
atf A|7|fe S-ij(H| 4US 4 «a as, E 1 U|x| 3CHI b r 2f tfo| 27H£| sg-ffo| «jSl°l 
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tm, m nome asm #ss s^n ^ aw. sa^ ofe as: g» sia-«f ^ a, o» sol 

m SEir 2^f ej^o^. Ctf|A|tf bh£f a-0| StT^fSl Iff ej-fjAlljog.Ml ^J=g Mgw |s. oh§ 

§*^|, o||{| ftoi Ulnh^l <a|S Stf*| Efe c|^3.q(discotic) §tf*|S| HHUS US; SI ¥S 7W(base) IS 
o| °|SH x|x|S uH<a@ Bfi°I HUES §1 iSm-ch 7H3 SS°I y\n 4^°l sfSsMHW ¥7?l| if^os i 

as saes- sfe saoi see* a^h 4= aw. s. 1 axi 3d £ai^ w& *k>is(3i si 32) e aaoj m-Ef 

A|£js? dS-&(2l)4 ^S-i Afojofl 5J/5Efe uHS^ 22)31- Ho\o\\ USjsios ufl*IScf. a r a Sfl & 

ofl ccf-Bh #71 zm°i w> nom°^M sise sag Ahgst ^ °'c r . ^a ^oiss *m *ia*roi §si a-aj- 



S" *ttf #7| go| ?2&£ f ° Ar ff D | A| | ^ B |g ?ZE o| i0 ?£a . 7h fe E |s S> ai-Ah a|0]e 

0|§ff *j?m gf&jofl o|sH xlis! 4= flch £ 1 g 3<H| £A|S § S(13)S, ¥S ftl^S B*J- §25 « 
fe!-EjoH ojcf. a aftf S{13)£ SEff E2H*(22)j* ^ia x r o|£(32)S -MS 3lSfA|7|7| £l?h s^M srssHH, ^ 
S4i7l- gflScK #7| gsf Sfi| S^o|| stSff S*|X4|( tackiness agent) 7|- Afg^J ^ 2Jc r . 7|*H §fj 

*isah n¥ §9*1, oi-^a my- sra- gtr*i semaeiis gt^j, #bi* ai& g 

tf*i #B|ofl^[a sbio|--d|je §mt ±tm gtr*ii sai sm& n-#&ci-. 



ohsLsits- stfe wi^aai^si a h a <hie|3» straw sit^ah s*r«i£F ifoi 

0.5 Ulxl 20fO|h &7\ 4 asl?K & h ¥D|uK E|E|-u|of, x|shu|oK ^ ojg ttS |. Si ? ^ 

m mm, &eihi_i ^sw ssi ¥7i sjxk §y 7fjiL^&£i7Hu(- 7^3^51^ as gef*iisi #7i ^xf go £ 0 |?o-i 

a 2o£VE) 5|ff«F7|| ti^jS 15 SEfe 25S| £i( member) 7|- A r gS ?JcK 



c|A«aio| n«yo| ^oji unxis sss-*ib, a=ofl^si BhAfg- ¥2rS a* «is c|a§eiio| a*is 

Jflasi HHS^oll y«s|@ S£ aa- a|o|es|. sg-sfoi A r Stt nfl °hs c|^#a|o| s*|sj ^74 §j g^oj|/Hs| ^i7 r 

^¥ia 4= an* a7i 3&ss*is/h ^te sss*i7 r A r sa 4 a. 1 ^. uh^sisftii afssj^ sss-xisi ^t, se 
fe £)g^ #4 as ss, c r ois^ sre s idm ee±= yn^s a ir^ai ohehoi. a 



£ 1 £ 20fl £A|S Hl-Sh ao| trL-rSj sg§*|(9l)fe a|S d|^#E)|0| n^(L)9\ f ^ofl UH«[H 4^ ?j7-|Lh £ 3 
0| £A|fj Hh£h ^ h O| 5£gS*I(91 5J 93) 3|S E|Aga| 0 | B|U(L)S| S 0|^fi| 0ofl UHaIS 4= ?JcK £g#*|7 r 
r44=o| goi| BKxia m, c^o| £ 3(H| £A|S u\s>[ a-Ol AiSCHI Oisii yds? S^^ISAi 4= ?J74i_r, 

A-m iiXFSrfe fflsl £»*l|a/H 4^ jycl-. JEES-, e^s| ejo| ^S*fl°l A}goH| o|«H ^ ol^aj 0o| sg- 



^Sa*fe SS* CCH ¥4 SLE.O||AH ajs C|^Se||0| a*|2j A|oj« 7mt\n &CK OHS C|^SaiO| #X|7r ¥3r- a- 
Ar 0|g ^EHo| QHg c|a,#E10| S*|S>H Al|SJ£|fe S^, n|^Sa|0| a*|7 r a£<HW S|S<H| °I«H A|oj^ 

art ass- Ba7r sissM 3£ss*ife ss/^ss 4^ acr. 2aa-*is ss/^ssi-71 *ms- #*ioi 4- 
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?M. ^oisi 50I A|-*f! 4= flch a-tt, SSSsfc U# ^o| nm 4 t% SeHU 4 

. tf*o| tfo|# SeH°I SS^slofl ojsH gi-scM a 4= &£^l #o|& seHsj £g#xp> Align ^ °j£h 



£ 1 lHx| 30HI £A|S #o|, SS^*|(91 a! 93)fe ?m H&ofl m-Ef tf& 3w «NS tl^SEIIol nH'd(L) °[ Sol 
*|SF7| US ^e°SAH A^fl ^£ ojCK 



gg. A|0|S^ Sfc7|°| S^o^ QHg D|Afie||0| 2Hyo| UH^A(A|e!^ £W)<H| UlAj^a. ^, $•£ AjOl 
Mfe, £ -I OH) SftfiS L|-Efy U^2| 3-01 <2»§ C|ASa|0| EHy(L)°| S- «^CH| tiUm SSS-Xl(91)S.¥Nfi| iJAf^ £ 
te ¥B|-S(a )2J g-S A|S(A1)# SSH &7| n||g(L)2| A|oj^o S g&A|?j *M HE0-(|A-|£| 5g # 

(C\^m\0\ 3)2SA) 0|gffch. iff, £3. y& A|0|e^ sgs*|(9i) o| ^ #m\M ^#Bl|0| 
{L)SJ A|£J^CH| fi|S(P )« £JA|A|?|JI, 0| SJAf^S (A2 £Efer A3) SJ EMh S(81)0fl ¥4 Si EWA|*| 

b hA j. fi coWO| £g %(C\±m\0\ 03.AH ®« OlSS-a #7| ^« A|0|E(11)fe £ 1 m*| 

3CH| £A|S a-0| A|Bj(A1) i,! §effl(A2 gj A3)§ SfeCh A*B(A1)£ £g&A|(91 ii 93)a¥EH°[ bahs-- 
(a)§4S2| gfS'S.S &i-A|-A|7=| S&AlfLlcK S& I 3(A2 gj A3) 8 SJA|- fi|g-(p )* ^4ffq-. 



»s Sfi A|o|Mfe s^ei- =-yo| o|«. y-Af iy ofHsowsi !tfSf^O| 

4=^71 s t ^ s yg. A|o|Mfe, a|o|e gQo| cBstl 30 lH7c| 48° sj 3A^o^ o|A^ SoH| q*r^ 

fe sas*|s|-tf|flsi 0ol| cHS^tr ITS ^B(A1)j*. a|o|m ggoi dit!- *aesio| ^7| §S A^(A1 

}MCf 10UH 0|^7f A|0|S ^^CH| CH§H 10° Ol©fo| §A|-2|os. g A |-£! S&S(A2 9i A3) £S 0|*<HE CI4 1 

SI »S B» 4>0(A)S 5ffe #S A|o|e^AH «ggtk -^tl, 4T7I BhAJ/W &Soi|Ai A|o| 

M7K iSlS ^PSS S^Eli 9S. A^(AI)OM Ol^O-jS C|^oj ysh ^&(A)S ^0| U^5|flH*. 



H 4a L«x| 5. 4gfe, ^3 a JS A^4 S^ff Uh2| tfO| ^B|§ tf & ^B(A)S| <M| 

s L|-E|-ycK £ 4a UW £ 4eOH|AH, 4B(A)S 4^ BSo| ^z,^0|cK £ 4f U|x| £ 4gOH|A1 

, ^&(A)£ zfz|- Bfflo| AfzfSoia. £ 4aOW, ^Sh ^&{A)S 2?HS| SS. Bfi 

AfB(Al) SI BeB(A3)2| olStf tfztSS £ 4boflAH, g3 B» ^B(A)S A y A SS- A|-S(A1), A| 

o|s g^oil Olff 3AK h o| A}e!(Ai)S| SA^aq. s aAie(A2), SI ®E.^(A3)S STfeq-. £ 4 C oh|ah, q-^oj 9 
s. y & ^&(A>e ahs 0^£li ejati-£^ a|o|e sso| ^xfl s^oii t^jEfe y^sjej ^ze^ah ausejs, 
«S ^&(A)& 4^ AHS!(A1), a! a|o|e §gjoj| cHSh SJARK>| A|^(A1)S| WAfzfaq- sfe 5!&S(A 

2)S§TfeCK £4d Si£4eO|Ai "hAf «(B1)e £ 4b0fl £A|S S^"S(A3) Sfe £ 4c0l| £A|S %&&(A2) oj ^| 
§£H=h £ 4fO|Ai S-S & t0(A) £ ^4 S7|)S Off (H^ ?JCh £ 4g0flAH §3 A) £ 

£^¥(ft)S off oi^ 2>q. 



c^si-AH, g-s. Sff zrzf S^ff U[S|- 20| SSJff B, £fe §^ff SARoj A|^o S off OHS £fe * 

^¥^ ^^1 4= 2, ( q. tfBTife, 3-s ye tBs g-a U J© ajb sj a^e sfe see afe g^oi yoi& 
a^oi ^*^£|o^ off afe a^¥a s^s ^ sua-, g-s ^&°i ^si SEHb ^ nj fl 

xloll nJ-Eh ^ AI-02J i0 | ^X|A|7|7| flff LH^xH7|^(mar- proofness)* 7H-4dA|CJcf 
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SSoW, ^¥3. off o^S #S a& M^¥S off<H2 ztzffil »S as ^0ofl U|sH ^fidl, zl o|# 



^ s.j=<H|aH Sa %%*£w 5fe ^ as°l #S<HW, §s ash AFS(A1)S #§sfe ?JAh Soil Oi 
Sst£^ xfl§m. [frEW, ^§ c|A«El|oi E«y si § o|#fi| gofl hH*|je{o| ft 0|tfS| ol^ £ fe g 

ea| fl*M S3, tifi 4B(A1)S Sfe S3 a& a|o|e« A+gshfe 2o| H^^cK £S 

, £ 3<hi £Aj@ utst a-oi ss&*i(9i m 93) 7h ci^#aioi m^L) °i 27m ^ c m acni unsi£fe s?, £ 

4a<tf| £A[£j HhS* SOI BfflOl 0|gy S3 aS 4*B(A)S T^ffe 20£| BS Aha<A1 

)» 5fe S3 a& A|o|e(11), SEfe E. 4f 3! 4go| £A|S utsf Sfo| &ao| aJ3«o S Aj-ttE»£J S3 aS =£B 

(A)« ^tfe 2a°i S3 as AfecAijoii 9\m m&n &&o\ aa°\ a<ni S3 as aioim(m)# ^ 



^ss-*i7i- 9|s ci^saioi snyoj 27H°i ass hl*f eon dH*i£ife g*. &s as AtH(Ai)o« sish s-ss 

o| 2?Ha| jJL*t a<H| AA BS*^ aoi| zm tfgsfe as A^(A1)» Ss as a|o|m(a1)* k\%a\ 

te 501 ui-n-smci-. 2ES5f*i7F eim a si ass a« i&s oi^sj goq HH*i£fe g^, #71 Atssj z& 
&*as offoHs as. as a^(ai)# ^fe S3 as aioij=(H)* k\%%\^ 201 d^^ma. 



& h 7] a^s S3 as A^a(Ai)^ £gsxi3¥&i°i a°M°i ms sfe sss*is¥^si ¥-2ts #<hi>h a 
(Ai) °i ajA+s-a s^Ai?i asAi^in «is ciassiioi ai^o-ii t« ssffcK oiene g^, ai 

oim ^aoii cm as AFa(Ai)£i sak'-s 44 30 uixi 48° -s ti^m m, sasxKgijs^Ejsi a «iAfs 

afe ¥2f?T(a >s| &S7h £ KHj ^e^j ^tfiS. «H|A|B ^o| ^4=& »^2i SSE|o| A|o|m 
c$*W g^§| 4^o|o^ sa ^Sf-Sol ^4^S iS^l i^^lss 4 s Wet. 3A|zto| 30° a|Sa 3^, S 

A^°| SSfe Sfi #»MCJ °JBfJj°£ 30° 0|4T H7i| OlSBt*. DjEfAi SA^fi C|A§B|[0|tH| 0|g^ 

7|7h chbI^hs. W fi=<H|AH°l *l£7f gE|«H£!a. SAhztoi 48° Sch 5 g^, a WS Hfe W^sl SS 

af 2E^oi s^a^xi *st 4= ?jck m-BtAH, as Aha°s¥&i ¥«£ife soi §7hsh7i raisofl a ejAWsi ois 



Sa tf^Ol ^S aS, ¥S ^^1 § o| Hj*l(Snel»'s law) (H| life SSfi 7|^o^_ <ajg C | 

^#siioi mt^oii ^sta sbj-ai- s« ie^tfe ss^ia], as A^a(Ai) °j g^^s Hht^^7fe ^ 

35 LHX| 46° , bl-U-^lffTllfe 38 U)X| 45° , C-)«r Ul-lT^sPflfe 40 U)X| 44° 0|CK 5EfJ", ^B|&2| SSA|- i 

42° oich oi g^, a sia^s sj^oi ± 42° s ssrs ^tehs. ^st^fe as Ai-a&ofl 



Sffl, fil^sl §J BhAt S(8i)o-|| ojsh H hA ^ ojai-^o] w sfgeHH 2ESS-*|s| is ^eHoHaH 

fii^s oiss^o=i sai- s£(hiah ci^sbiioi» 7ffe§Mi sfe s h s as A|oiE(H)(HiAi, ©lAi- £iS"s 7S54 sa a- 

f°£ SAfA|?Hr sgo-i|AH SSa(A2 A3 g) fi| g44» A|0|M ^d_^| cptl ^ io° o|^s 2oj 

Sr^SW. yAl-Sfij §S &S^o| SSolAH H^5|S 8° 0|8h 5" 0|§K MCt 3° O|©^o| 7£ k \7V o 

S 9AtS BSB(A2) 0I7HU, 2f 0° fi| gAhzto^ gxhti BSa(A3) o|ct. 



fe h 7i g-^, ^-si as as ^S(A) oi a^sjn ah^ ei^i, §m as ^S(A) oi je 4c a= ! 4e<Hi £ai=! ^oi 
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#2. tNfi- AfB(A1) 3F BSffl(A2)S 5fe fiW ¥23. S-aS OH, SS A|0|e £{*|oflAH A[0|e S^CHI CHfi g 
Sa(A2) °i SA^ AfO|S| 2j"£E *FO|fe Uf#S|«|-7|b 5° 0|«K Md Hh#5|SWfc 4° 0|§h Cj^- Hh#5|*Wfe 3° 0| 
€F0U, elS See(A2)3| SAf^ 40|o| Xf-0|7h H^*|tWfe 1° 0|3f, Md H^^Tfe 0. 3° 0|3h d^ HUT 3 

o. r o|#o|d. o|eHS ud^S SaF asoM <*§ d^Seiloi s*|sl sj^ Aia ^ ^\ §a £g> e^ofl 

ah sisj Ajoj y-^oi b&E(A2), 5*1 as ssa afokhi^si safs ej«n hthi assfe >am7\ m ^4 

old. 



£JS°I tJAf- ®# a *UF Sfi y-\tl BJ-AI-^SI ¥2f A#°l IT^CHI 57HSF0i gj-Al- fi = 0flAH°| B|g cS^«Bl|o|S 4H«H 

, a|o|e ga°l See ^a^ol Alois ^aa[ S3 as A|-S(A1) *Se!*i2l 10H» of-fef, ^*| 12HR ol-a-, d^ 

st| 15 HH 0[#O| £J£S ggtQ$ ^^*hcK u^AH, E4b* 4dOF| £A|£l t)F£F ^0| *j#S S&B^S/H 
X| 8fe, 3A^(A2)« tftfSfe d4=S| S-S aS 4*&(A)S| SAhB(A2)S| 35° 0|#, m\ 50° 

o|#, Md 60° o|#o3 -tjaisl-o^ S&S(A3) zrzffil ^« 4= aJfe 5o| HFIWd. gAR-i g- 

fe ssa& ztzi- a sjafss ^afa|7|ji a-ois? as trsH safss ^a^s^ Aife-di 



E5,6S 7011 cH|A|=l HhcHS, o h 3 as AFB2F «&SS S3 as 4»B(A)S 1M*!°3, S3 as 4S(A 

)S| fedO| SS»*|(91)7|- HH*|@ CliiaiOl S|W(L)S| ^JA|- Soil SfgSf7HL|. £Efe SMA|£^, S3 aS A| 

oiM£i ^mm 7 d±^m s^ ?2s s&sd. oids g^, S3 as ^ewe £ 5 sj eon eahs ui-sf a- 
oi »s as aio|mo| 9s »0o^^ ae°s a^ms^ ^ e 7<hi eais um a-oi & 

S^o^. 5Efe 4 2JcK ^S. as ^B(A)0| ga^^^S. S^Elfe ¥4iTs| ftJAF 

as s# ssi sa^AH, s 2^ S7is oi^o^ =bi§ ?^si zf^si aoi7F <gjAf a gr?ro S g 0 | at ^ 

o|a] sun o|-y-o| £|E^ 501 ujasi^cj-. as, n^2\ c|^«b|o| ^Ha^cHW &mn\ ^A|?|fe sa 

OiM. ao|# UHf5|S|-7]te 500nm 0|*K MC|- 10 L4fX| 480|im, d^ HW5|«F7||fe 50 L|3C| 450|imS 

fit*. 



d^£i s-s as ^B(A)si &a s^- * =£&(A)si ea tg^-ini oj«h ssa g-s as AFa(M)£j s^ nxi(pit 

ch)fe ^^sjss. Al&il^l StfecK as A|-a(Al)0| ^HK^S) H£(H|a-]o| f|£ as sao|7| aHgoll ^4 a 
£ SJ o|§ste SA|- hel a^ollAH nH^oj d^SE|o| ^aa°l tt#s| ^4!^ §ol| ccJ-Bf ^a°| aSS ^ £1 

d. nyas., ss. as ^&(A) °i aa« 71^03 «h<H ^S7h assjfe S°l gf* £S* ^ ?id. 



A|-a(AI EEb A2}2.| ^Al-Zj-, gO| A|0|S o| SaollAH g^f|-7HU|- aSSfOi SS. aSOfl o|§H e4 
SO| ^^£|74Lf ^jJ|-^0| Sf^sjfe 3Wi HHy°l d^#B||o| a 3S ja^ ^ojtm ^^A|S §5|°£, £ 80i[ 

£A|^! Hh£h ^ h oi, ^jaf a°3¥d as as ^eoi ao-is^^ ss as ^B(a) si SAhzt, §01 ?-\xm m 

^ oiQK c^£| ^S(A)S £ 8CH| £A|sj Uhfif i h 0| S 7 -4°l bH*ltt 4 aid-. dMTflfe 

, e soil aAis aoi o-^si ifs as ^&(A)s sff^s uh*iaih ejAf a°3^d S3 as ^e 
(A)# so-ixmi ^aA-i d*i» AiAHj-s-i ss^ as ^S(A)sj ^je ^an ^ said. d=?fe, 

UxIS xij^tFoi sHao| d^SEIlol ^aaoMo| s§§ ^^sFTii tr ^ aid. E 8 90flAi, i^afe °JAF a^ofl 
AH SJA^sj ^ Lhdych 



SM a^iAH, as a& AhS(Ai)0| °-hs^°I tFiSF g^sjfe S^, c|^*b||o| ss| ¥4 « x ^^ EH o 

d^saioi7h ytHtf ^ aid. ¥*FaAti£ d^saioi g# axiai-fe ssow, §s a^s 7^^ ^am g^s 

(A2 afe A3)# *fr % h ¥4#S se*l 5!o| uhSF^d. oldS &&<HM ttm « m, etiSMsJ sf^ d 
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xlfe 100 LHx| 300|iraO|ji, #s AH2(A1) A|o|m Sfflofl tH*h o|s| ¥^^cH| 57HSI-04 HUT 

40\m 0|«r, E.Q Hh^5|S|-7Jte 3 UW 20p, HW5|*Mte 5 U)x| 15|m7 r £i£lf SEth, #7| 

Ho|7 r SJBh«4fiS ef 20|ffl2£ -SS£! aHSoll c|A*a|o| gaol xHS r £fe 
fe h mfe #S<H|aH binrsjshq-. 



s, ss. as- Ah0(Ai)& as ^ ss^iah a ^ja^o] s-sa hs-ain ^s^s ^a«os i-^Ai?ib 7fe-y 

¥&°sL ^#t^K #qo| A!Lhsj?l| fed°e HJ=<HM°| sSof lH¥ ST^SlcH c|ASE||o|7r ¥*r£J^ 

BtiHS 4= 21CK OS jIE^, as A^(A1) °l Hr#*l£r?fe 5 mm o|5h Mfl H^sisl- 

n^= 20nm L|x| 3mm, H^SWIfe 50nm U|X| 2mmS tl^fiCr. 



5E&, ^fi 4-Bo| y^woj n B|§ o|¥<Hx|fe g*. oh^^SI S|-iS|- a# 4=B" A r O|°| nHgofl 

Ma ¥M( moire} 7\ gJo^ 4 &!ch em ?££l = 5|§ ?3i°J jq^g. #1 ¥HS ^x|* 4 2i*m. & 

n =?-^o\ sb|§ ^oj Ah 7 | oj 3S ^o|^ nmt ^ 5J 0 | br^SISrCt. ^EH°S, &7| g£|S £ 

3 ¥tm i^rfe S¥S ^Ssrfe 5o| mumol S e^loicF. s ^S«H|AH, ^ ?5£| SBIS ?£7h Sh^ofl pfafl 
jE*r HH^tioH ga ¥M« s B [§ ^o| fe ^ 0 | °jA r fio| cHSHH gAFxMI #±{g a(- 

SSrfe 5J0| H*t5|*to. 0| g^o^l, £JA r tfofl PIS 3A r ZjO| X\U\m S A r g(A1)<H| SjsH SlAf-Al 

ssroi yo-itn=K s^ss, aaa a&Ai?fe gsss. s ^^7F aao-. oiyth s e* r fe t:i^#ejioi£] 

^trA|?|fe g?ro| SJCK nfiHH^, ^Ar fiofl c||& fc-tdfil SAr^S Hr&^SWfe ± 30° , Mc|- Hrl»^^7fc ± 25° 
S daft^K 7|i " ± " fe ^ B3*s| fe-yoj o|a| #SfS s|D|*hcf. ajsasi «H^£7h ^oF §g ^J=J 
7r Ss=l yo-|Lfx| a^U- ife ¥A[tT 4 fed^ ^JAF eon B««r>l| H^Jsfe 3o| UW5|SrC|- 



® s ysh A|0|Mfe SSS*[S| nfS S?|oii Oj-Er LfErLllfe SS^ S-ai 4 fcW. IS, 7rAW{H s 

flolW Ar§B o^l^^ ¥S Mi 9, ftB| 7|#U|goflA-1 oflAIS HrOj^e] Sfe SSF^ 4*l?r a& 

SCK ^3S# l|e|-lHx| St^U afe ^3S* 7-fo) L|Efu)x| at ss^ SS. H d& a|o|em A^gsfe 
50| BrlTSjSrd-. SEff, ^sH 2HycH| sjsH ifl£|<H SA|-({±|W)1 1 ' 4 Sife 

^Ai|§ r jl, 2JA^ 5Eb «jAf^o| g s y & A |0|m, A^(A1)<H| S^Sfe 

5SCH|Ai 7^^ ^Al|f^s Ss A|0|M# 7r& 7|S A|-O|o| ^o|7^ 0.15 0|Sf, ^ 

t\ o.io o|§k Mc r o.o5 oi§i-e! m^s. &g. as- aioims s^ai^i^ 301 umm$zt. 



as- a|o|e^ a4BJ4 i h e Boll sjollAH 4 gftf &So|AH UHT^S a1|£E S^sl <HI 

^fe, «a7hi« 4?:|S 71-^0^1 °|SH ±%°\ 4 SS(mold) as. &^«Ho^ fi^o £ AWfe ^w. 

iSs| S^tt 4 £fe tt7^-g 4*1 afe 7^ afe S-nHofl °mtf #SS|-a|?J 4-^iS 

fe 4^l« iSfil 4 eSolAi ^SSrfe ^2 S& h S f^^l h 4- 

s o^| S?jt^|AH 7ffl, ^Slti £fe ^ArdcHI °J§« S& h 7 r fe& #*| 4*|* SSSffe «S SO| S# 

SCK 3S a© A|0|M2| ^77|]7h ^tf^7-l| 4 flC^. ¥9l| ^ go) ^^O^Ai Sltf^P-S E# A|0|e o| 

¥^l7r 300|im 0|SK MCr U^S|8t>llfe 5 U|3C| 200(im 0\% C-m Hr&^5f7H|fe 10 U]A| 100|imS {Ha|EJfe 5J0| U[-# 
5|«FC*. S3 5Efe o|S gas Aflsg »S afi 4B« 4x| A|o|sofl ^7Ff r fe a J9°I g-g. 

S a|o|e» S-att 4 Sa'cI-. 
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*IS BMr4 °4nm\ o|*h # S g£ A r B(A1)0fl CHS a* S^Sfe ^4a §3 IMb 1 ", S-S Sff A|0|M<H|A~|°| 

ms.\ s<hiahsi haw sj sia- §4 ois asoit or* *| £S s#Ai?fe sra<HiAi £ 1 m*i 3cm 

HAia HhojsL, a*r s a= ! 7ms ens-a 7© Afoisj sas nom 0.2 oit r , 4^1 01 0 |th an b-&i 0.05 
oism s*r g(i2)s ssh ci^t aioi n^msi umm Mm &mm)<* 33. as- aio|e S gt^fe 5 

o| H r £ h 444. o|BH& 3*<HaH, £ 1 LHxl 3<Hj jEAIS H r 0lS, ^4$ §y 4a ss| o|g *S4 #So|aH, 44^4 
s BE- 4&(A)o| gga So| £|S(^, A|°ia? B.W)oil a^ a» A|o|M# HH*lA|m. m 6(12) 

& Aiej^oj g» 5(13)4 a- 4# im ^ aid-. 



£ 1 UIXl 30| £A|S 44 fl-Ol, y-A|- g(81)£ §S aSh A|0|e(11)2.| £|S, 3f U^=(A|oj^ B}q|§f) Ofl HHxIH 
4= ?M. #7[ 7|^S HFOIS, 4« t|^SE||0| §*IS| HEOflAH A|o|§ 4= oi £ s g 0 | X||§£!4. tfAf 
§g #3. tfg- AjOlM3¥4 ¥SE|fe 4S BWA|?|jl £j£!"A|?=| 33 BS A|0|ecH[ C|-A| 3frO| 2JA|-SrE*t § r O=| ^ 
4 S = 0|Aio| g-o|g Sf#A|?feG)| 2440|4. BM £ 301| £A|£j 33 A|0|E(11) fij 

siao( *on- 4= aw ^eis 2<hi eais y r 4 a-oi s*t #h §7i tj^ a&i goii ojsh as sti- 

A|o|E(n)ofl gtfii 4= a!4. £ 1 SJ 20i| £A|B h|-£|- BW §(81)S as Bfi A|0U=(11)S| a4- gs- a 

&- 4=&- s«a<Hi a&Ai^ife g^, *w a#7 r sra-jEicn a4 7-\°\ s^smi ^xitu, wsji) ai 



C^BW, «h4 SI 5£« Oil Cl-a «hak Aj0 |E ^ Sjsj-fh fi^S ^ ?iCk ^*|, H^Sjff Ofe, °hi=L 

□fe, S, 3, =PB| SEfe a§4 ^ nHhAFS £™ gtri 4*^IUI«HI &^tfe Efe ^7| @ 
^aj SSS ^*SHr 5I|^S; 35 §7| §JST »a, ^B|E|a( sputtering) SfB S4 ^aTS 

5Efe ^fe fifAj A|0|M; g^o| A|0|M §££ offcH5! jIBJAUSI BM- do|Cr. 



^ tfS<H|A|, ^ E£ Q J^fi£ a^CH[AH A|^^# ST^A|7|fe #g, WLt\ g-o| goj §^A|^ ^A r H£ 

OflAH A|Oj-a# lT#A|7te &m\M, BhAr §0l[ o|§() h^e| ^^A|7|i °JjS^0l| SjA r A|7fe 20| U r &5|*fcK 

e>Afss #7i4 a-oi ^Ai?fe 2£ s r 7i ya<Hi si§hah 4^ss ^ aid. ^, oiEHs- s-asi cHi^fe, ae- aioi 
m# ci^saioi Boyoii atrA|7[7i & a^r s# ^istfe s- ss. aioij= ^ 

S e.HAf A|0|M# 9 if^l g# SSfj ArS- m\ a&Alfl 4 ?J4 

. cj=7Ufe, 7HS3HI s as as Ai-e- s-aeg s-s. as- aioim afe s #3. as AjoimtHiAi s-^r- 
gs- a&- Are- s^a^i ntuts *w°s. &m si ««st ^ 214. ^S7iib, a bm s( 

81)* E 1 oil £A|S u r 4 a-Ol 4= 2,'4. 



a §rt^ &j-Af mM mm * m. m& s-asi <Hisfe, -yistfer^ij, ohm ^\ 0 |g 

e ies THsiTii tfe Ar§& a-a Efe w arsnni 4tHAi diaii =bi§ as ^« at s« 

7|XH Maofl B^A)- S» A|gS r 0^ SB 7|XH°| D|A|| =B|§ Bl"A|- S&]|AH B.U[-£JE^ Sfe Sfl; ^' 7|i afe 

4» sr^sfe a ss ej-Ar §4 a*r- gs- a&- aioim. soi xmtit goi ssbck 



fift 7|*H §34 DW| SE|§ £S ?2L4 BfA r £|fe 0|AH| = BIS 10 ^fe BfA r 9« SB 7|AH MSa| ^ S ol| 

g^s Aiissrte 4tr& a-a<Hi 4§hah 4= aw. ^& o^t, as 571 ^^4 a& §71 m 

01s ftEHolD tfffl Efc: ^e^bi ys ; »e||o|U a-a sol ±m@4. o|eH# g^, #7| 7|££! H r 4 a 
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s. ye- Momm mm 7\n sss.ah as 4 sift. h=chiah2| °-inm «mi sj ¥• 

j* S£ S¥<HW A|ol^S 4^§fe ShSoW, D|A|| iSLEIS ¥S0UHfiJ ^ $2| » 5 g^zrg uH^sMb 

15° 0|SK MO- HHI-SJSMfe 4 LHX| 12° , bhasj^TflfeS 10° £ fc!«|&ft. HEth, 0W| iE|S ¥?SS # 

*r^s ssj g^oMfe a*r^ofl 2j& ^(Newton rin g >sj a^s s-siskh Aiej-as s-^Aia 4 

?iftfe o|ao| aift. 



& SSofl nje <aiS d^saiol S*|£H|AH, 2JA| <2°Wfi| oja^o| p^gol «jS c|^#EH|o| nHyai zt §21 ¥fl u| 

2| BUKifrSl ¥5)0| ^AlEli SS. fiffl" A|0|M(11) a S«f 3(12) AfO|o| 7i|eo|AH -SH-AF 

7^ ^AllEjfe §P|, £fS A|0|eo| #S e& AF^(A1)0flAHoj ojA|-§o| #S7|- A|oj ^ ^ goj y- 

e&Sft. £f°l c|-e ^ol £!HKM-<H| ojshaH fl^P.^. ¥j*£|jL ♦ S&W ?m A^(M)<Hf ft|A>SO-. 8" 

2| £EC|-e ®S ¥¥0| A|°l g-tteS S.45|og. g£f|ft. 3£|£S, 2^ C|A§H|0| S*l S0lWo| g|7| 

si ^iJ£joi ¥4» t^saiois h=chw 4^i h 4 sift, ch^oi, miy ni^saioi <£Na^ # 

7\9\ ^m^O\ ¥4& C|A«a|0|fi SBH°J £jg2| «1S Cl^SEIIOl #*|fi|- #A^7fl «M| SJE(H|Ai 4^1T 4 Si 

ft. nEHHS, £SS*|S¥Eia| 9 * fi|&o| 0 |§t! 4 ?j7| ffllgoi sn, A|°jo| goldi c|^sa|o| 

SSo| ¥4S ¥2F o|§ SeH c|ASSi|o| s*|7|- S^S ^ Sid. 



SESt, ft tfSofl 2)oW °-^S d^saiol S^s|-7| fl& SS. yff Alois, oh S ^ > hs&i oj^ ^ 0 | & S£ j ^ 
^ S*l Sfe ¥^w A-jS 5j*flsjP.S EEfe ¥¥^^S tf?J ^S/JlS§F7Ha Sfe UBtcIS $ aid. ?i|0 BJ-Ah 

S« qslflt&l 01^7^ ^o^fe 5JS »x|^fc ^S(H|AH, 5Efe ¥SS AHS jiSA|?|fe ^o| uht sj^h 

d. s^i2f sn^th ¥S si^ n§ asoii 4§tr 4= aid. ¥§ ¥S 901 s,^ 7fe 

« d^y 4= #7| 7|#S m-4 ¥S £JA-» ff^eq-. S"^ S*| Hfe ¥§, =SP S*l £fe ¥S£| 

Aiej^s, si^ chi^eiis si-tfg, Hjsjfe si-trs, la^MBioi-s sj-a-s, Aioi-^oi-aiiaioiJE s, h ^i 

a SttS S4 xhsi-jd S4=xfls *|E|SFfe &Bo| °|SHAH AFSj-£d #4 M&S 4 a! ft. 



^A|0i| 
^A|CH| 1 



A|-2.|d 3t|"S 0|-HS ^(OKS.H^ARONIX) UV- 3701, S.0|-J1^A||0| &E|L.| ; E|n|E|^(TOAGOUSEI Co., Ltd 
.) Afl#)« »f|7E ^fFA|?i DIBI S*2£ 7^S ^filti OjaU 4-AlS *H^ft. 80nm ¥W|°| 

EE|0|A||a-iSS.2£(TAC; triacetylcellulose) SS( Ufr iffla ^2|<d SSS O^S 4=^WI 7|-°ht] 

o|o^aH n¥ *a|s ns\H SSti o^si ^x|«Hl flfl-A|?H anf o| ^ 7|iS xfl7Hs^^ft. o|o-|Ai a[2J 
-fd SS|^ ol-aa ^x\m ^ l h 5^|c bh^oii £|§H AFfiltlo^ ^a|^o^ 4=^15 S^A|^ft. o|oUi, 4x|# 3§o 

s¥d ^wai?^ ^^^! 3.7m mt[°jc\. om 1.48521 tca ^aoii 1.53321 

#« as. y d& 4e« ?= h b as. ye aioima 4-^ti^ft. 1.4721 at m «« as- 40-01 
xi§£W ye a|o|e oj s_^o{\ aaxisft. 



a-S ^ff A|0|Mfe *0| 40nmO|ji ^0|7|- 30mmO|^ft. gs. A|0|Mfe 210nm2j TJ^og. ^wo 5 H || S | 
EU ^y-«(£ 4c)fH| cm 23° fil 2f o S gA|5j = 5|S S^¥» 7^53ft. =E|S S# S^¥ 

fe ZT21- gS AhB(A1) Si @&S(A2)S 7hSft. ©S B& AFEJ(A1) ^^t2| §AR£ 42.5 Lfj^l 43° S ft^ 

ssft. ; @& i a(A2) ^mfii 9ai-2|& 1.8 lhai 3.5° s ftsraft. s&S(A2)2f s&^fii g/j-zj- *i-oib o.r oi 
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t^Ch A|0|S. SfflSl «■£ a© A^(A1) ZTZfSl ?mo| 10 UW 16pO|HCK A|0|S Bfflo| BBS(A2) °l ¥?J 

54 qj a|o[s ggo| bhsi- AF0(A1)S| ¥^a*i£J am 12 Oi^rOlftjCK 



o|oW, MSotM o|o| ^dUsJji &fe «#s|°a ¥4Stn ^§ cl^ftEllol Bny°i & m\ m*\ 

Aiact. yi&^SS £ E.I-AI A|0|sa ^e°S SEfttct. ^A^S| D^fib &g ¥£S eH^SJ 

si isoii air^o^ v*sr#« uss^i-. o|chh tac mm a 01 gsa-cn 4^1- dwi- ?jxk 
s*i- s« trs-^b # oH S ci^sbiioi nH^sj HH<asr(Ai<^ tH^ow s&ai^. # 

71 e^s na as a|o|ms % mt mm\ s&aih as a^oi ys§^s4 chs^£^ t^w. my* dwi 

= ais aa ?Jb & 5*r SISS S ^tfS tfA|- A|o|scH| uH*|A|^H &a as a|o[s* nny°| a|£J 

* h^s UHej^ofl ?|x|A|^cK ufEW, BhM-S- ^4S as «IS £]A&5l|o| $*|« ^StSJch. ath ojg c^g 
a|0| fljy o| tyg a|0|s 5^o| ^ 7 |#o| ggse. l.4850|?jq-. 



4!AM| 2 

A|0|MS 3A^0| 42° fi| g^Zj-o s ^A^IIL, 3A^(A2)S| a# AHS(A1)0i| Q|S 4*5|ZfO| 7 

0° 0|H, ^B¥(A3)7F SS. AtS(A1) a! A|0|S go=|o| 3A|H(A2)S| § ^SB^Sl 10UK 0|#2l 

§>b C^o| ^ S gjg 4b)S g£ AjO|sa 0|*l|A|?|b 2# X-llfiltfJlb, ^A|0i| 121- §<y£h "HAI 

°£ BhAHS- ¥4S SS ^iS ci^Saioj &*is ^tt?icL 

&M<*\ 3 



Bff AjOlMft »S H& A|0|JS(fE 7S9)£ 0|*|A|7|fe *«S|*Ufe, 4!A|CN| 14 gojth #4jo S BWS 

- ¥4^ SS c|A«al|o| *«*H8cK A|o|mfe, Ajo|fi«Boiw ^mo\ lope! ef 42" °| 3A^o 

a 3AH3 #a Hff AFffl(A1) , gJ 2f 55° SJ SAjZTos. 3AF2! ^A^(A2)S ?>b, 20|7|- 80pmej C^o| # 

s. y& 4b)s 7|-sck AioisoMi as 4=& zr^si ggree eofl sssi-jl, »a as ^boi a 

¥(A3) °] Bj^Ol D-S A|-nj(A1) A|0|S S^fi| 3AF°j(A2)£| g f-^^^oj 10H|j 0|#O|°^cK 



^A|0^| 4 



Sa as Ajo|s» edS- A|0|M(a 7)S CH*HA|?|b 5!S A^SIfUlb, ^A|0fl 14 gyg- yj-Ajos. Jf4 

§ Qijg c|4s#a|0| S*|» ^sfS^CK A|0|Sb, SO|7|- ZJ-Zj- 80|imO|i, Sf 42» oj gAf2|£S o|5Htf 

zfS aSTfil 2?H°I S-S A|-e(A1)S A|o|s S?j<H|AH ¥?J^0| lOnmSJ O-^fil S-a y& 4a)S 7^ 

5^cK A|o|soi[AH, ga as ^ h ^^ SiAf eoi| S^hFji, c^^I &a ^BS hH *ia|oH 

a& ^&o| Uo| «rgo s gAj aNsH oja^ go^ei So^^s g-s. 4=0o| aS£ioH 

§a a# A|o|soj 2 7H°i ni-^Mb eoii yn*|A|^i:K a&, SE!-¥(A3)o| e^oi a|o|s g-a ae ai- 

ffl(A1) °l S ¥°ja^°l 10HH 0|^0|«CK 



^A|CH| 5 

cl-e ¥¥B D^gsf-BAH *Hi=ME}^S0fl ^I^H Sa tH& AIOIMSJ ^e¥(A2)S S«^7| °H& ¥¥S| 

74S7HI sf^cK e sst mms ?mn s ¥¥chi ^ x-iissi-oh ^ ai- &« omn iw, sa as 

A|0|S(£ 4e)S ^^Sf«0-. «■ SEHSI A|0|Sfi AfgS|-X| gg. A|0|S« A|-gSfe 54 ^|SJ^ 

Jib, *JA|cH| 14 SSJff a J^s ews- ^4^ qh S ci^saiol ^^sFfld. 
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UM<4 6 

cm ¥£S oM^SH2W *=Sab^Uo<| #S SS a|o|eo| g@-jji(A3) g. ggspi a g 

ymn tiHci e ^ mmm ?-\mn & ;&a ¥&<hi *is hissm on o|§h ^ sg*raq-. oi^?hi *hh, 

g-S. aS A|0|E{£ 4d)# ^SFflCj. 9 SEHo) ^ A|0!Mff AfSSW SU aS A|0|M# A^Sfc 5 

» Tjfilsmfe, 4|A|oS 24 Sfclff BJ-AhS- ¥4S c|^#5j|o| %m ^sj-SW. 

4]A|(H| 7 

i.59°i srfe Dia^s m §4 5©t^ g- ^ SE|j oj ee s««fji #s as ^eoi s-y 

@ fie A]0|S fi| iB^OJ S 5*1" SMS 5|a fllStKH BJ-Ah gos 3 s^Mg AIOIMS CH*|A|?| 

2* *»s|sUfc, -yA|(H| 24 ssjf!- a-^ss Hj-Ahs- ^m-s £g c|^sej|o| g-*is ^sFSiW. 

UlJiOii 1 

A|0|es ^HcM S |. A Bl£j ^g. A|0|M s. LH*||tfe 3j« SlfijSfjlfe, ^A|0fl 1^ St^og gMte- *F 

4« ci^*aioi ^^sto. 5E&, y-\mn m s.no\ um^( Aim #m)<x\ fl*i£i£^ a& m 
omm wi*iAiac|.. 

UlJEOil 2 

tffi- AF°i(A1)0| Of 25° 4 3AfX|jl t 3A|-B(A2)S| £> h ^ aS A|-S(A1)0fl C||ff 4»5|Z|"0| 70° 0| 

H, «&¥(A3)7^ SS. tf& AFS(A1) SI A|0|e :g£o| gA^(A2) °| S ¥^544 10UH 0|#S| g>fe 

fil as 4b)S 5fe a& A|o|es as a|o|m« cH*)|A|?fe A^Sl-Jlfe, ^AlOfl 1 J2f § 

4I& SWfiS eW«- ¥4S ag «IS c|^#B||o| 4=^224. 

UlJECHI 3 



10p°I s|*l 5 7 ^°^ HUxl^n, q-ZKHI ? A 'o-W a|o|m seoi|AHo| g>|Z|-o| 42° o[n ¥?^^o| 18 27iim£! 

S-S W AH2!(A1). »S £«■ A^(A1)0^| CH*h ^SJZfOl 70° eJ SA|-C!(A2), S! : S&¥(A3)7^ A|0|e ^Pjo| § 
S a& A^(A1) 3A|fi(A2)2| « ¥^S^2| 5UH 0|S|-o| gxna 7>fe c^o| ^ y & 4b)S ?fc & 

S aS A|0|M^ aS A|0!M« Cp|A|?fe Xflfil^Sfe, 4|A|0fl 14 tfAfS- 

o|S c|A#E||o| S-*» ^*h«c|-. 



uijacNI 4 

iM-S Alojs^ ui]gj^(H| a 5S f x-||gs|o^ Xi|Z£=l B-At ^ SeH°I BhA| A|0|es cHx-llsffe 5 

» ^Sl«fiife, ui-nofl 14 a-4|o S Ate- ¥4S as «i|S c|^#a|o| ^^^«Jch. 

U|JE04| 5 



u«a^( a|oj* ^Lmyow °jM^ja ^hsj i°j§ ^fe 1.2mm ¥z?iisi s^esi § a^i ys^&s uh*iaisci-. 

ffS e S*H! A[o|es xteS WAHS-os SBttlcK BJ-AFSSi n^Mfe SB £&Sfil #¥ S.S S! st 

HKx|A|^cK o[D| Aissjfe S^^Ho 2. ajjAHei HhAfS- W« 3g tn «jS n|A#a|o| EH-Jg # ^SS §«f|AH 
i^ffcHI bH*|a|^dK 0IH7II stoi ^Ate- ¥4S a* d^Sa|o| &x|» ^^^9JcK 
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S7^ Am 



mo\ nmzm afe smow as^s hsaih ^jami a z^chiah «?^@ y^s 

d^SBIlOl #*|£[ ¥&oi|A-1o| fl£ 4HT7fl(BM- 7, ire SSa[0|d(TOPCON Corp.) All 

S)ofl °JSH ¥4 H=oflAH ^Ssisto. aft, a|#o| 30° s £Ja}je|:ii y!§^o| #7| 7|#S u r 2r SSJtf ^m<>W 

10fl LfE^Ch 



[3E1] 





SSfl£(cd/m 2 ) 






4iA|0}[ 1 


409 


22 


2 


432 


23 


^A|0}| 3 


462 


21 


4IA|0|| 4 j 


382 


38 


^A|0i| 5 


467 


25 


4IA|0fl 6 


512 


24 


^A|0(| 7 


457 


26 


UlJiOil 1 


448 


4 


u|aoi| 2 


422 


9 


U|JL<H| 3 


330 


29 


a\ji<4 4 


531 


3 


UIjECHI 5 


381 


33 



#7| iSYEl, UU2CHI 1, 2 3MSJ- UliMKH 4!A[0{| 1 U|X| 7<H|Ai Y4 Hc&ljAH £j0 $|£7h ^Uo| ga>j 

#ch y)jEoj| 1,2 a! 4cH|Ai°i o|E4& S^fe ¥4H£<>W &£!<H| <^^o^ #A^oi £g *|j£7|- MlfsF7| aHeofl 
c|A#aio|ol| 7H2-I 7|o^Fx| ff A^ofl 7ie]§H8ch *«| ui^ofl 1 9J 40fl floW, SA|S-e £§ sytKHW gM| 
&t£|Sch H]aofl aoilAife, iTS ¥5<HW°] ^o| MY ^aH c|^#a|o| ah^ gm°| £§J£o| 
ttAf S£ol|AH°| ez[^«£||o|7|- (H^flcK e-e, 4iA[<tf| 40flAHfe 27Ho| ^ s |fAh a&ji m^cl 

ti\m\ 50WSI £ g geHo| E^thsl- u|:nLS|-o* ^A-M 40W 3Jo| grgo| g^s^^K 5Eth, 

5<M ^Y £g «E()oj t^flg A|-gS A^OWfe, £9fio£ ojg> y^O* Y^IS ^A|7|7|7h 



4iA|ofl a ti\Moi 7 Am\M, ^saioi sgoi y^ hschiah ^stsjsfeGi, oib ssj-oi ^s^i ^§£ib 

£2*r<HW A|o]^0fl SA« SJo 9 \ X \ 8t7| HieolttCt. H|JE<H| 50flAHa| ^ a£CH|Ai «§H ajAf SSdcHI S| 

si] rz|^-S-B)|0|7h ^S£l7| nH-^oHl c|^sa|o|7h oH^ 3«HM(H A|ojo| BO\f;\x\ a»c|-. SHE!, {jAjofl 2tH|A| S ^ 

aio|e» ^THsffe Aiei^e mn-sau @ sr^ mo\el7\ nssiz y^ h£(hiaho| £<un 
s^k y-Ai- 5lj=ow, ee- ^&o-!i ^Efe a-e amuoi A|oj£j fe xisisufe exfe gH°H^ 
. *T7i 7i^Liigo S YE], d^saioi ssoi ^a- y^s as ci^«aioi e ^gofl cubuh s 

&m * 9i°a{, EgS°S eifl ¥n| 9i 5§f §7F7h »x|£|<H a|o|e ^o\\ ojsHAH ¥7^1 SI m^o\ ^Ejfe 2o| 



X|e77FA| e ^SSj um-Elft °Ne}|7F S|A|E|j1 7|ajE|H*l#, ofe 0flA|Sl-7] fl^o|cN, S^7| S¥S ^S^SflollAH 
7|#S U(-£r e ^ h S°J ti^(H|AH 9lo^x| S£ 0A -| 4 g£ S« §1 4= 2JS« o|§H8(|o^ t^K 
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^ tfgofl cq-Eh ¥m a! sg'oi gowTfl 4 s am q^seiioi ggoi bms- as «is 

{57) s^si 
S^tT 1 . 

Ah 7 | oh § cl^SSllOl nHyoj f|-i4 0 |#S| £oH ui|*|£|jL SSAfcgtt SrU 0|#S| £«SS*|; 

7 r S" 7 IS( substrate) 4S| #Hfi xf-oW 0.20 0|SfBJ S# S«l| «I3 c|A#a|0| eH^SI 

(A|£]3| glcPf)0| gfflS. 7rS 7|ffl-j*fi| ^SS x r O|7 r 0.15 0|*f£! ^S. g& A|0|M; 

&s aa- Alois si Hne=oii uum &m s§ ssstJei, 

#7| #3. at!- A|0|M7r tfS Si BBrfiS STjI, ^Z|S| -&S £!«*■ A r £0| #3. A|0|e o| ^o\\ OjSH 
30 iM 48° S| gAFZt-oa SSS*|o| ClltfSrS 7| 3£g»*|S¥E| C|^SEI|0| nHysi Aim |f«o S oj Ar 

BWA|?|7l £|aH xilSEln, #7| S&cioi AA A|o|m cH^H 10° o|s r s| sai-z^s Saw #7| a|o|m 

S^SI S&esl ¥^a^0| A|0|e SSjSl #S a& A|-@°l 10UH 0|tfO| S|fe, 

Ar«- t|^#rH|0| #x|. 

S^S- 2. 

xll 1 <H| a!<H^, 

«IS c|^§sl|0| i]|^o| <^-I°| ff-^S AA°\ EM mm SSCr* ^7 r sL itWte erA r «- 9* «l 

S c|^»B||0| &x|. 

3. 

a 2 »<hi b<hah, 

°h§ C|ASB)|0| myol QfjSMBl- SS-S A|-0|01| HHxIS §W 0|#S| fltf*rOHEr( phase retarder)S ¥7 r 3 ifi«rfe 
ErAj-S- a§ <*!§ n|A#B)|o| S-x|. 

S 1 ?^ 4. 

SI 1 tKH| sjoHAH, 

^S^S| M 7|E*0| zj-zj" SSfg( isotropic) SSS. Si-Ate- £|A#B]|0| §x|. 

5. 

*ii 1 s-oii ^ ( ^o^A^, 



-16- 



^12001- 0062771 



its as aio|e7k ?E<g%w\ m^m m\ cum 30° omm ^ g^s ^-yg m&tbE as ±s 

Sfe 9S ^ft A|0|M3.Ai Xflg£|jl; #7| #S A|0|JEfi| 3S- aft- A^- Sgg0| yHB^(A|oj^ £Hq|^)0l 
?I*|E|£^ &7\ aft A|0|E 7 f HHxIS, y-Al-S- W« <3S C|^»5)|0| S"x|. 

6. 

xii 1 t^i ^ch/h, 

a*r S3f y\ x A ess ^sa 7is am si #s aft aioies* 7 hsr eas- 7© amsi no\n 0.10 

o|sF£] y-AFS- g# QijS c|^ie)|o| S-xi, 
StFS- 7. 
x-ll 1 «<H jyoW, 

3TS aft A|0|E7F A|0|S SacHI qsD 35 LHX| 46° S| SAhZfoS 3A|-S #3. aft A^S ?>fe BWE SB|§(pr 
ismatic) ^2ES £#SH=r BhAhS- ¥#8 c|i#2|0| S*l. 

s?tr 8. 

9a ae Aioissi iHis ?^7F *m eaoi *ja^o S a^o] os ¥s oi^ohs w-ai-'s- a§ ci 

S¥?r 9. 
* 7 soil ^ah, 

asis sehsj ^^¥7K hhais q§ cia«eiioi a«y sj m \ sfe a/ja ^ avow 

aft a|o|eo{ s^oj ci-s as-^s a&sfe a^*ia oi^he-hws- as hi 

A#et]o| 
7 s-ol 2,'cHAH, 

SEIS SEHEl £^*7|- Sa^ OffO-txU, ZL £2| 2J0|7|- Q0\2\ 5HH 0|^0|J1 S##0| ZEg§-*|7[- Htfx|£! 

°«s ciAaaioi EHaai a^ sse, t^re- w-nm as- c|^«ehioi 

St 1 * 11. 

si 1 ircHi &j<mah, 

#A+ g0i| £|# uhAfSTS sj-AhA|^ a)S<i0| Sfe ghAte- ^Hg «,S C|A#a|0| &x|. 

St 1 IT 12. 

xil 11 «o| ?MM, 
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siohe &HAh b, as as aio|e, o«s ci^#biio[ bh^oi e.^ »g snwpi as soi a- ^ss 

St 1 ®" 13. 

x| 12 if oil Slo-W, 

a sri+ seh°i BhAF soi qiaii sbis ?ssi ^hc! is a! #7i 7H*j aeon uhx:I-e! j>hm»si ^ n^m tmu, 

a go| jiBh^gsl Hf^fil (Mtf- A|o|s- Bo| Btlxll! £U|-S- «|S c|ASEH|ol #*|. 

St^IT 14. 
*l| 12 Soli ojcHAi 

jHWSSI BhDho| go| as SSh a|o|m o| AhB- s^e, 7WI £! Hff- A^ffl- 

, £b a SEHSj #3. H JS AjolMoj as- AhB- S^Boii aigJEWU, 

itt-Ah-iSj 3*% *W3\ EhA|- SO| as A|0|J=o| ^ tH & _ gggofl XllgJEU, 

as MB AjoiM7^ a seh^i a*t as s§h asrtfe, ews- as di^saioi &*i. 

£<£ 1 



0 
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